Reactivity of fish and microbial transglutaminases on glutaminyl sites of peptides derived from threadfin bream myosin.
Fish liver transglutaminase (FTG), a Ca(2+)-dependent enzyme, exhibits different characteristics from the Ca(2+)-independent microbial transglutaminase (MTG), leading to potential differences in their substrate specificity and reactivity. The ability of these enzymes to catalyze isopeptide bond formation by incorporating 5-(biotinamido)pentylamine (BPNH2) into peptides derived by tryptic digestion of threadfin bream (TB)-myosin was investigated to identify reaction sites and substrate specificity using a peptidomic strategy. BPNH2 was incorporated into TB-myosin peptides to a greater extent by MTG than FTG. Peptides derived from TB-myosin heavy chain (MHC) shared highest similarity to amberjack-MHC on the basis of a Mascot database search. Amino acid sequences and modification sites of BPNH2-tagged peptides were identified by tandem mass spectrometry based on the amberjack-MHC sequence. The BPNH2 modification sites catalyzed by both TGases were at the myosin rod. Most of the BPNH2 peptides contained charged amino acids (E, R, K) at the glutaminylamide site of reactive glutamine (Q*). The alpha-acrylamide site of Q* contained E, F, or L on peptides catalyzed by both enzymes, I, Q, or A on peptides catalyzed only by FTG, and V on a peptide catalyzed only by MTG. These results demonstrate the different structural requirements for glutaminyl substrates between these two enzymes.